INTRODUCTION
Analysis of the human genome revealed that some 45% of it consists of various kinds of transposable elements. Around 8% of the human DNA is derived from retrovirus-like elements (1-3). They originate from ancient retroviral infections or are relics of retroviral transposomal activity in the germ-line cells. Human endogenous retroviruses (HERVs) comprise a part of these elements. They have undergone substantial changes such as mutations of all kinds, deletions and insertions of other transposons, recombinations and mini-and micro-satellite expansion. This is why it is often difficult to identify individual retroviral genes and other retroviral DNA regions.
HERVs are classified according to several criteria (4) that are, however, mostly artificial, especially in view of rearrangements and mutations changing the original retroviral DNA sequences. HERVs became extremely useful tools in studying evolution and the plasticity of primate genomes (5) . Some of them acquired important functions. For example, HERV long terminal repeats (LTRs) serve as transcription regulators, alternative promoters and polyadenylation signals for several cellular genes (6, 7) . Another function proposed for HERVs is in determining resistance to viral infections. The best example proposed for the HERV function is that the product of the HERV-W envelope gene on chromosome 7 is the human syncytin, which is a protein involved in the placenta formation (8, 9) . HERVs are likely to be cofactors in several diseases (10), such as multiple sclerosis (11), schizophrenia (12) and cancer (13) .
It is important to analyze the structure and distribution of HERVs and compare them with situations in other genomes, e.g. those of primates and the mouse. These comparisons may help to find genomic elements that contribute to developmental phenotypical differences between humans and other organisms.
Precise localization and characterization of insertion sites may be useful for designing retroviral vectors for gene therapy.
DATABASE

Construction of the database
The source for the database construction was output of the human genome project in NCBI (http://www.ncbi.nlm.nih.gov/ cgi-bin/Entrez/hum_srch) and GoldenPath (http:// genome.ucsc.edu). Only DNA sequences mapped at particular locations on individual chromosomes were included in the search. A total of 2935 Mb were analyzed.
Classification of HERV families is based on RepBase (1,14,15) that is designed specifically for repetitive DNA elements. This database contains, under different names, all recently described HERV families such as HERV-W, HERV-F and HERV-S, and also new families not yet reported.
The excellent RepeatMasker program of A. Smit and P. Green (http://ftp.genome.washington.edu/cgi-bin/RepeatMasker) was used for the primary search. This program is currently the standard program for identification of repetitive DNA elements in vertebrates, primarily in humans. RepeatMasker uses RepBase for retroelement identification. RepeatMasker is a useful tool for retroelements identification because it filters out other repeats containing integrases (LINEs).
Due to massive changes of individual HERVs by mutations, recombinations, expansion of satellites, etc., classification of various HERV portions within related families is difficult. We developed a defragmentation algorithm that makes it possible to define more precisely HERV families and to ascribe individual members to their families. This algorithm is based on the creation of fragment clusters of related families in a particular chromosomal location. Parts of each HERV are identified by HMMERs (16) corresponding to their families. Building of these HMMERs for all HERV families is reiterated to get greater precision.
With this tool, organization of HERVs in the particular chromosomal location was assessed. Then the flanking DNA regions are characterized. Whenever possible the target site duplication (TSD) was identified and its characteristics assessed. This made it possible to decide whether a retrovirus or processed pseudogene generated by LINE1 machinery was identified. The result of this search is the retroviral residue with its chromosomal location and characterization of its insertion site.
Programs used in this work were: RepBase version 6. 
Database description
The database is accessible without restriction for academic research purposes at http://herv.img.cas.cz. It is based on repetitive elements and HERV portions identified by the RepeatMasker and processed by the algorithm described above. The current database version contains only families colinear with the typical retroviral genome (LTR-gag-pol(-env)-LTR). Nonautonomous families such as MaLR and MER4-group have not been included so far. The total number of HERV families is 39, with 90 corresponding LTRs. This comprises 78.9 Mb (2.7% of the genome). Out of this, 52.7 Mb (1.8% of the genome) are LTRs and 26.2 Mb (0.9% of the genome) are internal HERV sequences.
The database can be searched by HERV families, chromosomal locations and several other features. The graphic output of all HERVs and their portions is available.
The database will be free for downloading after the structure of human genome data is stabilized. Meanwhile, the database will be improved in accordance with the progress of human genome analysis and requests from the scientific community.
SUPPLEMENTARY MATERAL
An example of the HERV family analysis from the HERVd is available as Supplementary Material at NAR Online. This example shows the numerical and graphical output of one member of the HERV-H family.
